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FIG. 3(a) 
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FIG 3(b) 
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FIG. 5(a) 
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FIG. 5 (b) 
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FIG. 8(a) 
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GASKET FOR FOOD PROCESSING PLANT, 
PIPNGOINT STRUCTURE FOR FOOD 

PROCESSING PLANT USING THE GASKET 
AND O-RING FOR FOOD PROCESSING 

PLANT 

TECHNICAL FIELD 

0001. The present invention relates to a gasket for a food 
processing plant, a piping joint structure for a food processing 
plant using the gasket and an O-ring for a food processing 
plant. 

BACKGROUND 

0002. A gasket material, an O-ring and a sealing material 
are produced by processing Such as punching from a sheet 
shaped rubber material processed with press Vulcanization. A 
rubber used as a raw material mainly includes an oil-proof 
NBR and additionally, rubbers such as SBR, NR, CR, EPDM, 
11R and FR and Si for specific use. Further, the rubber is 
roughly divided into those used for one unnecessary for oil 
resistance, those used for one Superior in oil resistance, those 
used for one Superior in heat resistance and cold resistance 
and those used for one Superior in acid resistance and alkali 
resistance in accordance with a use purpose, depending on 
necessity of the gasket material and the sealing material. 
0003. Further, there are also those in which magnetic pow 
der is mixed into a rubber material making Surface pressure 
distribution be constant for improving sealing property and 
adhesiveness of an iron material brought in contact with a 
sealing Surface is improved. 
0004. Usually, a gasket sealing material mixing magnetic 
powder in a rubber is produced by mixing the magnetic pow 
der upon kneading the rubber when a rubber material is mixed 
with the magnetic powder, carrying out the press processing 
of the mixture and carrying out punching processing from 
this, but there are generated problems that when a gasket and 
a sealing material in which magnetic powder other than black 
iron oxide powder is mixed are used for a piping joint, rust is 
generated from the sealing material to cause blocking, the 
sealing material is magnetized, and grime rust and iron abra 
sion powder in fluid flowing in a cooling channel and a lubri 
cant channel adheres on the sealing material to narrow the 
channels and gaps between the joints are easily rusted. 
0005. Therefore, in the invention described in Japanese 
Unexamined Patent Publication No. 5-172253, in a disk 
shaped gasket sealing material that is prepared by filling 
powder in a mold in which a disk-shaped cavity is formed to 
be molded, rubber particles including magnetic powder are 
filled so as to be brought in contact with the bottom surface 
and outer peripheral Surface of the disk-shaped cavity, on the 
other hand, a rubber material is filled so as to be brought in 
contact with the upper Surface and inner peripheral Surface 
and they are integrally molded. 
0006 With such a composition, the invention described in 
Japanese Unexamined Patent Publication No. 5-172253 is 
that the either of the front or rear surface and the outer periph 
eral Surface in the gasket material are a magnetic sealing layer 
including magnetic powder and since the inner peripheral 
Surface is made of a usual rubber layer, grime rust and iron 
abrasion powder in fluid do not adhere. 

SUMMARY 

0007 As described above, a technical object of gaskets for 
sealing piping joints used in the so-called general pipes for 
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fuel, lubricant, cooling water and vapor of an internal com 
bustion engine, a vapor plant for electric power generation 
and a plant for atomic force is to improve sealing property. 
However, it is required that foreign articles associated with 
local disintegration caused by aging deterioration of gaskets 
and O-rings are not contaminated in the gaskets and O-rings 
applied for piping joints for a food processing plant that are 
used for food processing apparatuses such as drinking water, 
alcoholic beverage, Sweet cocking rice wine, soy sauce, 
sauce, Vinegar and tomato sauce, more than the sealing prop 
erty required for the gaskets and O-rings applied for the 
above-mentioned joints for general piping. 
0008. However, in a case of a food processing plant, the 
plant is periodically stopped, the presence of the aging dete 
rioration of gaskets is visually confirmed by maintenance and 
checking of piping and joints, and the foreign articles are 
removed with a strainer provided at the piping system, but 
there are problems that when a mesh is large, the foreign 
articles pass through the mesh and the contamination of the 
foreign articles is inevitable and when the mesh is small, the 
mesh becomes a resistance of fluid flowing in the piping and 
additionally the mesh is clogged. 
0009. Accordingly, it is an object of the present invention 
to provide a gasket and an O-ring applied for a piping joint for 
a food processing plant not being the resistance of fluid flow 
ing in the piping, and not provoking the clogging of the mesh 
and ensuring removal of the foreign articles associated with 
local disintegration caused by the aging deterioration of the 
gasket. 
0010 Further, it is the object of the present invention to 
provide an O-ring applied for a piping joint for a food pro 
cessing plant not generating a gap between an installation 
groove and the O-ring even if there are deviations in finishing 
dimension upon processing of the O-ring and a flange, and 
shrinkage caused by fatigue during the long periodical use of 
the O-ring. 
0011. A first aspect of the present invention is a gasket for 
a food processing plant having an O-ring and ring portions 
integrally formed with the O-ring along both sides of an inner 
periphery and an outer periphery of the O-ring, the gasket 
comprising: a rubber, and black iron oxide powder homoge 
neously mixed in the rubber. 
0012. Further, a compounding rate of the black iron oxide 
powder to the rubber is preferably 20 to 40% by weight. 
0013 Further, a particle diameter of the black iron oxide 
powder is preferably 0.1 to 1 Lum. 
0014. A second aspect of the present invention is a piping 
joint structure for a food processing plant comprising: two 
adjacent pipings of at least 2 or 3 pipings; joints provided at 
the respective terminal portions of the two adjacent pipings; 
and the gaskets which are sandwiched between the joints, 
wherein the O-ring of the gaskets is fitted in a groove provided 
Substantially in a circular shape on a facing Surface of the joint 
and the ring portion is sandwiched by the facing Surface of the 
joints. 
0015. A third aspect of the present invention is an O-ring 
for a food processing plant comprising: a rubber or PTFE; and 
black iron oxide powder mixed in the rubber or PTFE. 
0016 Further, a compounding rate of the black iron oxide 
powder to the rubber or PTFE is preferably 20 to 40% by 
weight. 
0017. Further, a particle diameter of the black iron oxide 
powder is preferably 0.1 to 1 Lum. 
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0018. A fourth aspect of the present invention is an O-ring 
for a food processing plant mixing black iron oxide powder in 
a ring body comprising the rubber or PTFE, wherein a cross 
sectional shape of the ring body exhibits a rectangular shape. 
0019. Further, a compounding rate of the black iron oxide 
powder to the rubber or PTFE is 20 to 40% by weight. 
0020. Further, a particle diameter of the black iron oxide 
powder is 0.1 to 1 Lum. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is a cross sectional explanatory view showing 
one example of a gasket of the present invention. 
0022 FIG. 2 is an explanatory view showing a piping joint 
structure for a food processing plant in which the gasket of 
FIG. 1 is used. 
0023 FIG.3 is an explanatory view showing one example 
of an O-ring of the present invention. 
0024 FIG. 4 is an explanatory view showing a piping joint 
structure for a food processing plant in which the O-ring of 
FIG. 3 is used. 
0025 FIG. 5(a) is an explanatory view showing one 
example of the O-ring of the present invention and FIG. 5(b) 
is a cross sectional explanatory view taken along line A-A of 
FIG. 5(a). 
0026 FIG. 6 is an explanatory view showing a piping joint 
structure for a food processing plant in which the O-ring of 
FIG. 5 is used. 
0027 FIG. 7 is an explanatory view showing other piping 

joint structure for a food processing plant in which the O-ring 
of FIG. 5 is used. 
0028 FIGS. 8(a) and 8(b) are explanatory views showing 

joint means of the O-ring of the present invention. 
0029 FIG. 9 is a cross sectional view for illustrating the 

joint means of the O-ring of the present invention. 
0030 FIG. 10 is a view showing a relation between sorb 
ability and an iron powder compounding rate of an EPDM 
rubber with iron powder. 

EXPLANATION OF SYMBOLS 

0031. 1 Gasket 
0032) 1a, 11, 12 O-ring 
0033 11a, 12a Ring body 
0034) 1b, 1c Ring portion 
0035 2 Joint means 
0036 21 First joint portion 
0037 22 Second joint portion 
0038 A Shaft 
0039 B Bolt 
0040 N Nut 
004.1 F Black iron oxide powder 
0042 f1, f2 Flange joint (connection fitting) 
0043 g Groove 
0044 P1, P2 Piping 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0045 Referring to the attached drawings, a gasket for a 
food processing plant (hereinafter, called as the gasket) and a 
piping joint structure for a food processing plant using the 
gasket of the present invention are specifically illustrated 
below. 
0046 FIG. 1 is a cross sectional explanatory view showing 
one example of the gasket of the present invention, FIG. 2 is 
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an explanatory view showing a piping joint structure for a 
food processing plant in which the gasket of FIG. 1 is used, 
FIG.3(a) is an explanatory view showing one example of an 
O-ring of the present invention, and FIG. 3(b) is a cross 
sectional explanatory view taken along line I-I of FIG.3(a). 
FIG. 4 is an explanatory view showing a piping joint structure 
for a food processing plant in which the O-ring of FIG. 3 is 
used, FIG. 5(a) is an explanatory view showing one example 
of the O-ring of the present invention and FIG. 5(b) is a cross 
sectional explanatory view taken along line II-II of FIG. 5(a). 
FIG. 6 is an explanatory view showing a piping joint structure 
for a food processing plant in which the O-ring of FIG. 5 is 
used, FIG. 7 is an explanatory view showing other piping joint 
structure for a food processing plant in which the O-ring of 
FIG. 5 is used, FIGS. 8(a) and 8(b) are explanatory views 
showing joint means of the O-ring of the present invention, 
FIG.9 is a cross sectional view for illustrating the joint means 
of the O-ring of the present invention and FIG. 10 is a view 
showing a relation between sorbability and an iron powder 
compounding rate of an EPDM rubber with iron powder. 
0047. In FIG.1, the reference numeral 1 denotes the gasket 
of the present invention, the reference numeral 1a denotes the 
O-ring, the reference numerals 1b and 1c denote the ring 
portion and the reference numeral F denotes black iron oxide 
powder respectively. 
0048 Referring to FIG. 1, the gasket 1 related to the 
present embodiment is constituted by the O-ring 1a, the ring 
portion 1b integrally formed with the O-ring 1a along the 
outer peripheral side of the O-ring 1a and the ring portion 1C 
integrally formed with the O-ring 1a along the inner periph 
eral side of the O-ring 1a. 
0049 Further, the gasket 1 is constituted by a rubber and 
the black iron oxide powder F homogeneously mixed in the 
rubber. 

0050 Examples of the rubber material include a silicone 
rubber, EPDM, IIR, NBR, CR and FR, and as a resin material, 
PTFE is adopted. Since the gasket of the present invention is 
used as the sealing material of a food processing plant, rubber 
materials such as a silicone rubber, EPDM and FR and resin 
materials such as PTFE are preferably adopted. 
0051. As a compounding rate of the black iron oxide pow 
der F to the rubber, 20 to 40% by weight is adopted. 
0.052 Since a particle diameter within a range of 0.1 to 1 
um is adopted as the particle diameter of the black iron oxide 
powder F, the particle diameter is very small; therefore there 
are advantage in that the powder is easily mixed with the 
rubber, advantage in that it has acid resistance because of 
being oxidized and is hardly rusted, and further advantage in 
that it is Superior in magnetization characteristic and is easily 
magnetized. Commercially available black iron oxide pow 
der can be adopted. 
0053. Then, referring to FIG. 2, the piping joint structure 
for a food processing plant of the present invention is consti 
tuted by two adjacent pipings P1 and P2, flange joints f1 and 
f2 provided at the respective terminal portions of the two 
adjacent pipings P1 and P2, and the gasket 1 sandwiched 
between the flange joint f2. 
0054 Further, the O-ring 1a of the gasket 1 is fitted in a 
groovegprovided substantially in a circular shapeata Surface 
Sfacing the flange joints f1 and f2 and the ring portions 1 band 
1c are sandwiched by conventionally known joint means Such 
as bolts and nuts (not shown) on the Surface facing the flange 
joints f1 and f2. 
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0055. Further, when the piping joint structure for a food 
processing plant shown in FIG. 2 is adopted, it is at least 
unnecessary to frequently stop the plant and perform main 
tenance on the pipings and joints. Although the piping system 
is provided with a strainer (not shown), foreign articles gen 
erated by the local disintegration of the gasket 1 are Surely 
captured by a trap because magnetic powder is included in the 
gasket 1 when the trap (not shown) provided with a magnetis 
provided in the piping system. Consequently, the contamina 
tion of foreign articles in the piping system can be avoided 
and the contamination of foreign articles in processed foods 
can be further prevented. 
0056. In FIG. 3, the reference numeral 11 denotes the 
O-ring of the present invention, the reference numeral 11a 
denotes the ring body and the reference numeral F denotes the 
black iron oxide powder (FeO) respectively. 
0057 Referring to FIG.3, the O-ring 11 related the present 
embodiment is constituted by the ring body 11a having a 
circular cross section. 

0058. Further, the O-ring 11 is constituted by a rubber or 
PTFE and the black iron oxide powder homogeneously mixed 
in the rubber or PTFE. 

0059 Examples of the rubber material include a silicone 
rubber, EPDM, IIR, NBR, CR, FR and additionally an elas 
tomer, and as a resin material, PTFE is adopted. Since the 
O-ring of the present invention is used as a sealing material of 
a food processing plant, rubber materials such as a silicone 
rubber, EPDM and FR and resin materials such as PTFE are 
preferably adopted. 
0060. As the compounding rate of the black iron oxide 
powder F to the rubber, 20 to 40% by weight is adopted. 
0061 Since a particle diameter within a range of 0.1 to 1 
um is adopted as the particle diameter of the black iron oxide 
powder F, the particle diameter is very small; therefore there 
are advantage in that the powder is easily mixed with the 
rubber, advantage in that it has acid resistance because of 
being oxidized and is hardly rusted, and further advantage in 
that it is Superior in magnetization characteristic and is easily 
magnetized. Commercially available black iron oxide pow 
der can be adopted. 
0062. Then, referring to FIG. 4, the piping joint structure 
for a food processing plant of the present invention is consti 
tuted by two adjacent pipings P1 and P2, flange joints f1 and 
f2 provided at the respective terminal portions of the two 
adjacent pipings P1 and P2, and the O-ring 11 sandwiched 
between the flange joint f2. 
0063. Further, the ring body 11a of the O-ring 11 is fitted 
in a groove g provided Substantially in a circular shape at the 
Surface facing the flange joints f1 and f2 and is sandwiched by 
conventionally known joint means such as bolts and nuts (not 
shown). 
0064. Further, when the piping joint structure for a food 
processing plant shown in FIG. 4 is adopted, it is at least 
unnecessary to frequently stop the plant and perform main 
tenance on the pipings and joints. Although the piping system 
is provided with a strainer (not shown), foreign articles gen 
erated by the local disintegration of the O-ring 11 are surely 
captured by a trap because magnetic powder is included in the 
O-ring 11 when the trap (not shown) provided with a magnet 
is provided in the piping system. Consequently, the contami 
nation of foreign articles in the piping system can be avoided 
and the contamination of foreign articles in foods processed 
can be further prevented. 
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0065. In FIG. 5, the reference numeral 12 denotes the 
O-ring of the present invention, the reference numeral 12a 
denotes the ring body and the reference numeral F denotes the 
black iron oxide powder (FeO) respectively. 
0066 Referring to FIG. 5, the O-ring 12 related to the 
present embodiment is constituted by a ring body 1a having a 
rectangular cross section. A thickness L1 of the ring body is 
preferably 2 to 7 mm, a width L2 is preferably 5 to 30 mm and 
is preferably slightly larger than a dimension (depth and 
width) of an installation groove gas shown in FIG. 6. 
0067. Further, the O-ring 12 is constituted by a rubber or 
PTFE and black iron oxide powder homogeneously mixed in 
the rubber or PTFE. 
0068 Examples of the rubber material include a silicone 
rubber, EPDM, IIR, NBR, CR, FR and additionally an elas 
tomer, and as a resin material, PTFE is adopted. Since the 
O-ring of the present invention is used as a sealing material of 
a food processing plant, rubber materials such as a silicone 
rubber, EPDM and FR and resin materials such as PTFE are 
preferably adopted. 
0069. As the compounding rate of the black iron oxide 
powder F to the rubber, 20 to 40% by weight is adopted. 
0070 Since a particle diameter within a range of 0.1 to 1 
um is adopted as the particle diameter of the black iron oxide 
powder F, the particle diameter is very small; therefore there 
are advantage in that the powder is easily mixed with the 
rubber, advantage in that it has acid resistance because of 
being oxidized and is hardly rusted, and further advantage in 
that it is superior in magnetization characteristic and is easily 
magnetized. Commercially available black iron oxide pow 
der can be adopted. 
0071. Then, referring to FIG. 6, the piping joint structure 
for a food processing plant of the present invention is consti 
tuted by two adjacent pipings P1 and P2, flange joints f1 and 
f2 provided at the respective terminal portions of the two 
adjacent pipings P1 and P2, and the O-ring 12 sandwiched 
between the flange joint f2. 
0072 Further, the ring body 12a of the O-ring 12 is 
installed in the groove g provided Substantially in a circular 
shape at the Surface facing the flange joints f1 and f2 and 
having a rectangular cross sectional shape, and is sandwiched 
by joint means 2 shown in, for example, FIGS. 8(a) and 8(b). 
The joint means 2 of FIG. 8 is coupled so that a first joint 
portion 21 and a second joint portion 22 can be rotated by a 
shaft A, and a bolt B is rotatably provided at either of the first 
joint portion 21 or the second joint portion 22. As shown in 
FIG. 9, the flange joints f1 and f2 are sandwiched from both 
sides by the first joint portion 21 and the secondjoint portion 
22, and the gasket 1 or the O-rings 11 and 12 can be firmly 
sandwiched by the bolt Band a nut N provided at the first joint 
portion 21 and the second joint portion 22. The joint means 2 
of FIG. 8 is only one mode for joining the gasket 1 and the 
O-rings 11 and 12 and conventionally known means such as 
other bolts and nuts (not shown) can be also used. 
0073. Further, when the piping joint structure for a food 
processing plant shown in FIG. 6 is adopted, contamination as 
the foreign articles of the O-ring in pipings caused by the loss 
and damage of the O-ring at a disassembly washing step 
carried out every day after work and foreign articles gener 
ated by the local disintegration of the O-ring 12 during use are 
Surely captured by a trap when the trap (not shown) provided 
with a magnet is provided in the piping system because mag 
netic powder is included in the O-ring 12. Although the piping 
system is provided with a strainer (not shown), products not 
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including Solid articles are frequently produced recently and 
the mesh of the strainer must be enlarged; therefore the cap 
ture of foreign articles is occasionally difficult, but the con 
tamination of foreign articles in the piping system can be 
avoided by using the O-ring and the contamination of foreign 
articles in processed foods can be further prevented. 
0074. Further, as shown in FIG. 7, according to the O-ring 
12 of the present invention, even if the installation groove gis 
located only at the flange f1 among the flange joints (connec 
tion fittings) f1 and f2, there is an advantage in that there can 
be provided the O-ring applied for the piping joint structure 
for a food processing plant in which no gap is generated 
between the O-ring 12 and the connection fitting f1. Further, 
according to the O-ring 12 of the present invention, no gap is 
generated at the installation groove g (usually, the installation 
groove exhibits a rectangular cross section from the view 

Test items 

1. Normal 
physical 
properties 

Hardness 
Tensile 
strength 
Elongation 
Tensile stress 
at 100% 

Test items 

properties 

Hardness 

Elongation 

Test items 

properties 

Hardness 

Elongation 

point of the easiness of processing and cost) without being 
affected by deviations in finishing dimension upon process 
ing of the O-ring and the flange joints f1 and f2 and shrinkage 
caused by fatigue due to the long term use of the O-ring, and 
decay caused by generation of a pool portion in the pipings P1 
and P2 during no operation of the plant and the contamination 
of microbes can be prevented. 
0075 Referring to Table 1, examples and comparative 
examples of the O-rings of the present invention are shown 
below, but the present invention is not limited to the examples. 

Tensile strength 

Tensile stress at 100% 

Tensile strength 

Tensile stress at 100% 

Oct. 7, 2010 

0076 Physical properties and adsorption distances in the 
examples and comparative examples were measured by the 
following methods. 
(0077. Measurement Method of Physical Properties: 
0078 Physical properties (hardness, tensile strength, 
elongation at break and tensile stress at 100% elongation) 
were measured by compounding black iron oxide powder 
with an EPDM rubber (product name: Ferrule gasket, manu 
facturer: Maruichi Rubber Works Co., Ltd.) and using 
O-rings with compounding rates for EPDM of 18%. 20%, 
30%, 40% and 42% respectively. 
0079 Hardness (type A durometer hardness) was mea 
sured in accordance with JIS K6253, tensile strength (MPa) 
and elongation at break (%) was measured in accordance with 
JIS K6251 and tensile stress (MPa) at 100% elongation was 
measured in accordance with JIS K6252. Results are shown 
in Table 1. 

TABLE 1. 

Test MP food MP food MP food 
method gasket (42% gasket (40% gasket (30% 

Unit (condition) compounding) compounding) compounding) 

JIS K6253 71 71 71 
MPa JIS K6251 13.0 13.2 14.7 

% JIS K62S1 373 375 42O 
MPa JIS K6252 5.85 5.88 S.98 

MP food gasket MP food gasket 
Test method 

Unit (condition) 
(20% 

compounding) 
(18% 

compounding) 

. Normal physical 

JIS K6253 71 71 
MPa. JIS K6251 14.9 15 
% JIS K6251 420 420 
MPa. JIS K62S2 5.2 S.O 

Base material O-ring specification: 

. Normal physical 

Test method (representative JIS B 2401 
Unit (condition) value) 3 kinds 

JIS K6253 71 A705 
MPa. JIS K6251 15.2 at least 9.8 
% JIS K6251 42O at least 150 
MPa. JIS K62S2 at least 2.7 

0080 FIG. 10 is a view showing a relation between sorb 
ability and an iron powder compounding rate of an EPDM 
rubber. 
I0081 From Table 1 and FIG. 10, when the compounding 
rate exceeds 40%, physical properties, particularly tensile 
strength and elongation are deteriorated and foreign articles 
are easily contaminated in the piping system. Further, when 
the compounding rate is lower than 20%, the sorbability is 
deteriorated. It has been grasped that the compounding rate of 
a range of 20 to 40% is superior in sorbability and the O-ring 
with high physical properties can be provided. 
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INDUSTRIAL APPLICABILITY 

0082. According to the present invention, there can be 
provided a gasket and an O-ring applied for a piping joint for 
a food processing plant not being a resistance of a fluid 
flowing in a piping, additionally not provoking clogging of a 
mesh and ensuring removal of foreign articles associated with 
local disintegration caused by anaging change (deterioration) 
of the gasket. 
0083. Further, according to the present invention, there 
can be provided an O-ring applied for a piping joint for a food 
processing plant not generating a gap between a fitting and the 
O-ring even if there are deviations in finishing dimension 
upon processing of the O-ring and a flange, and an installation 
groove is located only at one side of a connection fitting. 

1-10. (canceled) 
11. A gasket for a food processing plant having an O-ring; 

and ring portions integrally formed with the O-ring along 
both sides of an inner periphery and an outer periphery of the 
O-ring, the gasket comprising: 

a rubber, and 
black iron oxide powder homogeneously mixed in the rub 

ber. 
12. The gasket of claim 11, wherein a compounding rate of 

the black iron oxide powder to the rubber is 20 to 40% by 
weight. 

13. The gasket of claim 11, wherein a particle diameter of 
the black iron oxide powder is 0.1 to 1 um. 

14. The gasket of claim 12, wherein a particle diameter of 
the black iron oxide powder is 0.1 to 1 Lum. 

15. A piping joint structure for a food processing plant 
comprising: 
two adjacent pipings of at least two or three pipings; 
joints provided at the respective terminal portions of the 

two adjacent pipings; and 
a gasket Sandwiched between the joints, wherein said gas 

ket comprises: 
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an O-ring; 
ring portions integrally formed with the O-ring along 

both sides of an inner periphery and an outer periph 
ery of the O-ring: 

a rubber portion; and 
black iron oxide powder homogeneously mixed in the 

rubber portion, 
wherein the O-ring of the gasket is fitted in a groove pro 

vided Substantially in a circular shape on a facing Surface 
of the joint and the ring portion is sandwiched by the 
facing Surface of the joints. 

16. The piping joint structure of claim 15, wherein a com 
pounding rate of the black iron oxide powder to the rubber is 
20 to 40% by weight. 

17. The piping joint structure of claim 16, wherein a par 
ticle diameter of the black iron oxide powder is 0.1 to 1 Lum. 

18. The piping joint structure of claim 17, wherein a par 
ticle diameter of the black iron oxide powder is 0.1 to 1 Lum. 

19. An O-ring for a food processing plant comprising: 
a rubber or PTFE; and 
black iron oxide powder mixed in the rubber or PTFE. 
20. The O-ring of claim 19, wherein a compounding rate of 

the black iron oxide powder to the rubber or PTFE is 20 to 
40% by weight. 

21. The O-ring of claim 19, wherein a particle diameter of 
the black iron oxide powder is 0.1 to 1 Lum. 

22. The O-ring of claim 20, wherein a particle diameter of 
the black iron oxide powder is 0.1 to 1 Lum. 

23. An O-ring for a food processing plant mixing black iron 
oxide powder in a ring body comprising a rubber or PTFE, 
wherein a cross sectional shape of the ring body exhibits a 
rectangular shape. 

24. The O-ring of claim 23, wherein a compounding rate of 
the black iron oxide powder to the rubber or PTFE is 20 to 
40% by weight. 

25. The O-ring of claim 23, wherein a particle diameter of 
the black iron oxide powder is 0.1 to 1 Lum. 

26. The O-ring of claim 24, wherein a particle diameter of 
the black iron oxide powder is 0.1 to 1 Lum. 
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